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The present invention relates tx> an apparatus for processing data on a data 
carrier wiiich rotates around an axis- and on whicli a spirally shaped track is provided for 
containing said data, said tracic being wound around a center, this apparatus including an 
angle measuring device. 

TOs apparatus finds many applications, notably for data earners conSltuted by 
optical discs. These optical discs can be read or writtai by the user. A problem often 
occurring is finding angular position information concerning, for example, the posWon of a " 
certain data block (LBA) on an opucal disc. This angle can for example be used to write 
visible / readable effects on an unused part of a disc, be it on the inside, the outside or 
ajmewhere In the middle. Another application Is provided by using the angular position for 
managing the defects on an optical disc. Thanks to this angular position information it is 
possible to replace a defective block with another one in a spare area located on another 
angular position on the disc. Furthemiore this Invention can be used as input for the servo 
system memory loop or any other function that needs angular or position Infomiation. 

The angle Information for high-speed drives Is pro^dded by a tachometer 
coupled to the turntable motor, whldi Is an excellent and quits accurate angle measure-. 
However In low speed (AV) drives, such a tachometer Is not present, because from a 
technical point of view it is possible to work without them. In order to keep the price of such 
drives as low as possible, a simple DC spindle motor is used without a tachometer. However, 
determining the relative angle of tiie disc is often needed. For example. In the servo system 
this angular position Infomnation is needed to implement the feed forward function (also 
known as the memory loop function). 

For providing this angle-determining m^od the Invention proposes a solution, 
whkh can be Implemented very easily without extra costs. 

Therefore, such an apparatus is characterized in Oiat the angle measuring 
device Is constituted by an eccenWdty measurer sensitive to tfie non-colncldence of said 
axis and center. 

The Invention proposes a mett^od for detenulnlng an angle of rotation of a disc. 
A method for measuring the angle of a data carrier which itrtates around an 
axis and on which a track is provided for containing said data, said trade bdng wound 



around a center, and which involves a servo mechanism for focusing and positioning a laser 
beam on the trad;, the method comprising tlie steps of: 

- analyzing the error signal of said servomechanlsm, 

- detecting the eccentricity of the data carrier from this analysis, 

- providing angle Information from tlie eccwitridty defined by the 
non-colnddence between the asds and Itie center. 

These and other aspeds of the Invention are apparent from and will be 
eluddated, by way of a non-ilmitaUve example, witii reference t» the embodiments 
described tiareinafter. 

In the drawings: 

Rg. 1 shows an apparatus In accordance writh tiie invention, 

Rg. 2 shows an optical disc having eccentridty, 

Rg. 3 Is a time diagram showing a servo tracking signal disturbed by 

eccentridty, 

Rg. 4 Is a time diagram showing a signal derived from ecoenWdty usefol for 
the invention. 

Rg.l shows an apparatus in which a data carrier 1, notably an optical disc, is 
inserted. The data carrier Is shown In cross section. On tills can-ier, which Is driven In a 
drcular movement by a motor 10, a lens 14 focuses a laser light beam 12. The laser is 
mounted In an Optical PIdcup Unit (OPU) 15, which Is placed In a sledge 17. Inside tills 
sledge some tracking devices 20a and 20b are provided for ticking tiie laser beam on tiie 
track. This unit 15 can be moved in directions Indicated by arrows 22. For large movements, 
a motor 25 is used to move tiie sledge as a whole and for small movements tiie backing 
devices 2Ga and 20b inside ttie sledge are used. The signals at ti\e output of tiie unit 15 are 
applied to a signal distributor 27. The distributor generates amongst otiiers tiie signals REN 
(Radial Error Normalized) and FEN (Focus Error Nbrmalfzed) for respectively the servo 
tracking system and servo focusing system of tiie laser beam. A processing drcult 40 
processes tills signal by performing notably RID operations (and amplification). A preamp 35 
sends a signal to tfie P, I and D units 37, 38 and 39. TTiese units perfomi a direct operation, 
an Integrator operation and a differentiator operation respectively. An adder 45, which adds 
up every signal provided by units 37, 38 and 39, generates a signal RA for a driving 
drcult 47 via a buffer amplifier 49. This signal RA ads on backing devices 20a and 20b for 
positioning tiie laser beam on tiie track. Thus, a bracking servomechanlsm is constituted. 

Rg.2 shows an optical disc on which a ti^dc TR is provided. This track Is wound 
around a center CTR. The optical disc 1 rotates around an axis AX. This oaita- CTR and the 




3 

axis AX in practice never colndde. Ttie distance between tliem Is tiie eccentricity ECC This 
eccentridty occurs in praeUffi on every disc and tiie amount varies for eadi of tinem. This 
amount is typically constant for a given disc A servo mechanism constituted notably by the 
drcuit 40 acts on tracking devices 20a and 20b (fig 1) to Iceep the focused beam on the 
5 track. The signal shown In Rgure 3 is obtained at the input of the drcuit 40 (fig 1), It 
should be noted that the eccentridty generates this signal as Indicated by PECC In this 
Rgure, which means that RA Is not provided to the tracking actuators 20a and 20b (fig 1). 
This signal REN Is shown when the loop of the servomechanism is still open. The PECC 
signal as shown in figure 3 is the tracking signal related to half a disc rotation. 

10 The invention utilizes the drcuit 40, which is provided for traddng the laser 

beam to derive a signal. This drcuit uses a filter known as a RID filter. The output of the 
unit 38, which unit perfomis an intsgration function, provides a signal RAE as shown in 
Rg.4. When the loop Is dosed, this signal REN will become close to zero. In this case, the 
RAE signal Is mainly used to compensate the eccentridty. When we look at the PID 

15 controller, the I-part will hold the eccentridty Infonmatlon In the dosed loop situation as 

shown in this Rg.4, This signal is processed by a peak/bottom detector 50 (see Rg.l), which 
detects the maximum value tAfiX and the minimum value MIN. The peak/bottom detector 50 
generates a 'one pulse per revolution' signal at Its output This output Is applied to a 
frequency multiplier formed by a PLL device 54, which produces many pulses at the 

20 output 56. Counting them directly produces angular position information. So, it is possible to 
compensate for a missing motor techometer. 

The Invention finds applications for optical discs. An accuracy of approximately 
1^ can be obteined for an optical disc. 

In the above text, the processing of the signal REN notably has been dlsdosed. 

25 The Invention also covers the case where the signal to be processed is the signal of focusing 
FEN (J=ocus Error Normalized. See figure 1). This signal is used for Ibcuang the laser beam 
onto the track wltti a similar device that is shown for ^e radial sen/o tracking. This signal is 
generated due to changing distances between the laser 15 and the medium 1 (figure 1). 
These changes are due to ^ct that said medium is not perfectly flat. The focusing device 

30 also uses a PID operator. The output of the I unit 38 is the FAE (i=dCLB Actuator Error) 
signal. This signal is the input for an adaptive detector 50, which generates a *pulse per 
rotation' signal that Is the input for the PLL device 54 (figure 1). 



35 



Generating angular position information via the radial eccentridty signal (RAE) 
is ttie preferred embodiment of tiie invention. Using the focusing signal is an alternative for 
applying.the invention. 
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CLAIMS, 

1- An apparatus for processing data on a data carrier which rotates around an 
axis and on which track are provided for containing said data, said trade being wound 
around a center, this apparatus Including an angle measuring device from which said angle 

5 Information Is derived, the angle measuring device being constitut3ed by an eccentricity 
measurer sensitive to the non<:olncldence of said axis and center. 

2- An apparatus as claimed In dalm 1, wherein a PID operator is provided for 
the tracldng of a beam on the trade, the operator comprising notably an I op^tor, 

10 charadBrized In that said eccentricity measurer Is cx)nstituted from the output of the I 
operator. 

3* An apparatus as claimed In daim 2, comprising a peal</bottom detector at 
the output of the I operator. 

15 

4- An apparatus as claimed in dalm 2 or 3, comprising a frequency multiplier 
for providing pulses which is linked to the output of an I operator and from which angular 
position Information is derived. 

20 5- An apparatus as dalmed in dalm 1 to 4 characterized in that the PID 

operator operates on radial tracking signal. 

6- An apparatus as dalmed in daim 1 to 4 characterized in that the PID 
operator operates on the focusing signal. 

25 

7- A method for measuring an indication of the angle of a date canler which 
rotates around an axis and on which a track Is provided for containing said date, said track 
being wound around a center, and which Involves a servo mechanism for positioning a beam 
on the track, the method comprising the steps of : 

30 - analyzing the error dgnal of said servomechanism, 

- detecting the eccentricity of the date can-ler from this analysis, 

- providing angular position information from the eccentridty defined 
by the non coinddence between the axis and the center. 

35 8- A method for measuring as daimed in daim 7 comprising the steps of : 

- using a filter comprising notably an I operator, 

- processing tiie output signal of said I operator for providing said indication of the angular 
position information. 
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9- A method-for measuring an Indication of the angle of a data carrier which 
rotates around an axis and on which a trade Is provided for containing said data, said trade 
being wound around a center, and which Involves a servo mechanism for focusing a beam 
5 on the trade, the method comprising the steps of : 

analyzing the error signal of said servomechanism, 

- detecUng the repetitive disturbances of the focus signal, 

- providing angular position information from these disturbances 
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APPARATUS FOR PROCESSING DATA ON DATA CARRIER ROTATING AROUND AN AXIS AND 
METHOD FOR DETERMINING ANGULAR POSITION INFORMATION FOR SUCH A DATA 
CARRIER 

5 ABSTRACT. 

This apparatus relates to data carrier whicii rotates around an axis, and on 
wliich tracic Is provided for containing said data, said track b^ng wound around a center, 
whldi apparatus comprises an angle measurer for many purposes. For obtaining this angular 
position Infonnatlon, for ©cample an eccentricity measurer Is used. The eccentricity is 
10 defined by the non-<x>lncldence of the center and the axis. 

Application:. The Invention Is also well suited for the small-sized optical discs, 
CD systems, DVD systems and Blu-Ray systems. 
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